Quantitative analysis of carbonic anhydrase IX mRNA in human non-small cell lung cancer.
Hypoxia is associated with malignant progression and poor outcome in human cancers. The effects of hypoxia are mediated by a series of genomic changes that enable tumor cells to survive or escape their oxygen deficient environment. Recent studies indicated that carbonic anhydrase IX (CA IX) is an intrinsic marker of hypoxia. In the present study we investigated with quantitative RT-PCR the expression of CA IX mRNA in 93 non-small cell lung carcinomas (NSCLC) and in their paired not affected tissues. CA IX mRNA was expressed in 100% NSCLC and in 76% of paired not affected tissues, even if tumoral CA IX expression was found constantly higher (p < 0.02) than that found in normal tissues. The increase of CA IX mRNA expression in cancer tissues was significantly correlated to the increase of corresponding protein, as determined with conventional immunoblotting (p = 0.027). In addition the expression of CA IX mRNA in NSCLC samples was significantly correlated to VEGF (p = 0.002) and MMP-9 (p = 0.002) mRNAs. Whereas CA IX mRNA expression was not associated to any clinical-pathological parameters in our patients, global survival analysis of cancer-related death revealed that high expression of CA IX mRNA predicted unfavorable outcome (p = 0.001) and shorter disease free survival interval (p = 0.004). A multivariate analysis showed that CA IX expression was the strongest prognostic parameter (p = 0.000) in comparison to other conventional predictive markers. In addition, differences emerged on the basis of clinical-pathological parameters: in fact separate Kaplan-Meyer analyses of patients indicated that whereas high levels of CA IX mRNA expression were not predictive of worse prognosis in early NSCLC (G1, T1, Stage 1 and pN- patients), this parameter appeared highly significant in advanced NSCLC (G2-G3, T2-T3, Stage 2-3 and pN+ patients). Finally we demonstrated that CA IX expression was not able to discriminate different survival probability in adenocarcinomas, whereas the same parameter was highly predictive in squamous (p = 0.03) and adenosquamous cell carcinomas (p = 0.001).